Evaluation of cryopreserved murine and human hematopoietic stem and progenitor cells designated for transplantation.
The influence of five different cryopreservation protocols on the quality and/or quantity of frozen cells was investigated on mouse bone marrow cells and human peripheral blood mononuclear cells (MNC). The efficiency of the protocols was evaluated on the basis of the recovery of very primitive pluripotent hematopoietic stem cells (MRA), pluripotent progenitors (CFU-Sd12), committed granulocyte-monocyte progenitors (CFU-GM) of mouse cells after thawing. The recovery of MRA, CFU-Sd12 and CFU-GM varied depending on the type of freezing procedure and cryoprotector (DMSO) concentrations used. It was shown that the controlled-rate protocol was more efficient, enabling better recovery of all categories of progenitor cells in frozen samples. The most efficient was the controlled-rate protocol of the cryopreservation designed to compensate for the release of fusion heat, which enabled the best recovery of CFU-GM (73.0 +/- 8.8%) and CFU-Sd12 (90.0 +/- 15.9%) when combined with 5% DMSO concentration (protocol 4). On the contrary, a better recovery (79.8 +/- 13.5%) of very primitive stem cells (MRA) was achieved only when the higher concentration (10%) DMSO was used in combination with a five-step protocol of cryopreservation (protocol 1). These results pointed out the adequately used controlled-rate freezing to be essential for a highly efficient cryopreservation of some of the categories of hematopoietic stem and progenitor cells. At the same time, it was obvious that a higher DMSO concentration was necessary for the cryopreservation of MRA, but not for more mature progenitor cells (CFU-S, CFU-GM). These results imply the existence of a mechanism that decreases the intracellular concentration of DMSO in MRA cells, which is not the case in less primitive progenitors. For human MNC, the recovery and viability of the cells, as well as the engraftment potential of cryopreserved cells after thawing were investigated. Cryopreservation protocol 1 resulted in better MNC recovery (82.7 +/- 10.4%) than protocol 3 (49.9 +/- 15.1%). The mean recovery of MNCs (collected from patients for autologous transplantation) was 78.5 +/- 7.3% (protocol 1) and 53.1 +/- 26.2% (protocol 3). The obtained favorable recovery of thawed cells and rapid reconstitution of hematopoiesis (on the day 11th following the transplantation) in patients confirmed that the controlled-rate freezing in combination with optimal DMSO concentration was able to obtain sufficient progenitor cryoprotection.